ABSTRACT
INTRODUCTION
Cerebral palsy (CP) defines a group of permanent disorders of the development of movement and posture causing activity limitations that are attributed to non-progressive disturbances that occurred in the developing fetal or infant brain [1] .
Cerebral palsy is one of the commonest physical dysfunction that children face during their childhood. The prevalence of CP is 1.5 to 4 per 1000 live births of the age group 10 to 14 years. The overall birth prevalence of CP is 2 per 1000 live births [2] .
Spastic diplegia is the predominant type of CP in preterm children, especially in the most immature preterm children [3] . Children with spastic diplegia demonstrate a normal tone or hypotonia in the first four months. Spasticity gradually develops and is then progressive in the leg during the initial stages of life [4] .
Impaired trunk control, pelvic asymmetry, balance, and gait asymmetry are some of the common impairments in spastic diplegia [5, 6, 7] .
Trunk control is defined as control of proximal muscles of the spine that stabilize the trunk when the body is responding to gravity, either in quiet balance patterns or during a movement or position change in space [8] .
From retrieved works of literature, it is proved that pelvic asymmetry is a common impairment in CP [9] . Children with CP often show weakened trunk control, which can, in turn, affect their daily functional tasks including reaching, sitting and walking [10] . The pelvis acts as a base in the sitting position and as a connecting link between the trunk and lower limbs while standing.
It is assumed that pelvis and trunk are in close relation concerning impairment and association. But there is a scarcity of literature which shows the impact of the trunk on pelvis and pelvis on the trunk. If the correlation is proved between pelvic alignment and trunk control, the inclusion of pelvic training strategies in the early stages of rehabilitation of children with spastic diplegia will yield promising results.
As there is a dearth of literature that establishes correlation linking trunk control with pelvic malignment, this study is been taken up to establish a correlation between the two, using the outcome measures PALM and TCMS in children diagnosed as spastic diplegic CP of the age group 8-15 years.
METHODOLOGY
A total of 24 children with spastic diplegia were recruited from the out-patient physiotherapy department of Justice K S Hegde Charitable Hospital Mangalore and Kapikad special school, Thokkottu, Mangalore. Approval from the scientific committee and the Institutional Ethics Committee was obtained before the commencement of the study. All subjects were screened before participating in this study, using the following inclusion criteria: Either gender between 8-15 years of age, children diagnosed with spastic diplegia, children having pelvic asymmetry (measured by palpation meter device), children who are able to follow commands (paediatric mini-mental state examination), children who can sit independently at least for 15minutes, children with gross motor function classification system level between Ӏ-ӀӀӀ.
Children undertaking botox injection since 6months, who underwent surgery involving the spine and lower limbs in the past 6months, those having uncontrolled seizures since past 6months, those children with fixed deformities in the spine and with any fractures and dislocations of the spine and lower extremities were excluded from the study.
Before commencing the study, consent and assent forms were obtained. Pelvic asymmetry of each child was measured using palpation meter device and trunk control using a trunk control measurement scale on the same day. A break of 5 minutes was given between the two. Instructions were given to the children regarding the scale and device.
RESULTS
For this study, 24 children with spastic diplegia had been recruited. Of these, 70.8% were males and 29.2% were females.
Since the data is not following a normal distribution, Spearman's correlation coefficient was used to calculate the correlation between pelvic alignment and trunk control. The pvalue less than 0.001 considered significant for the study. The trunk control measurement scale has a mean value of 38.04 + 11.58 and PALM has a mean value of 0.69 + 0.54.
The correlation coefficient is -0.918 and p-value is < 0.001, which shows that there is a negative correlation between pelvic asymmetry and trunk control in children with spastic diplegia as shown in the scatter diagram below.
DISCUSSION
The purpose of the current work was to inquire the correlation between pelvic asymmetry utilizing palpation meter device and trunk control using a trunk control measurement scale (TCMS) in children with spastic diplegia. It was a cross-sectional study and no intervention was given. 24 children diagnosed with spastic diplegia were included in the study.
Socio-demographic details revealed that 70.8% of the total sample included were males and 29.2% were females. Researches show that the occurrence of cerebral palsy is greater in males compared to females with a ratio of 1.33:1 [11] .
The results of the present study indicated that there is a correlation between pelvic asymmetry and trunk control in children with spastic diplegia. Non-parametric correlation test, Spearman's correlation was used, as the data was not following a normal distribution. The correlation coefficient is -0.918 and the p-value is <0.001 which shows that there is a negative correlation between pelvic asymmetry and trunk control and the study is significant. This leads to the rejection of the null hypothesis and acceptance of an alternate hypothesis.
A similar study was conducted by Shivani Pathak et al on stroke population and concluded that there is a negative correlation between pelvic tilt and trunk control in patients with stroke [12] .
A cohort study was conducted to assess the occurrence of pelvic asymmetry and lower limb shortening in children of the age group 4-16 years. The study aimed to assess the changes in the prevalence of pelvic asymmetry and lower limb functional length in children and adolescents after 10 years. The study concluded that there is a significant reoccurrence of pelvic asymmetry in children after 10 years of observation (23.8% and 71.4% in boys, 22.4% and 46.5% in girls) [13] . When normal children have the chance of occurrence of pelvic asymmetry, children with cerebral palsy will be more prone to its occurrence.
A cross-sectional study was conducted by Panibatla S et al on the relationship between trunk control and balance in children with spastic cerebral palsy. 24 children of the age group 8-14 years with spastic cerebral palsy (Gross Motor Function Classification System level 1-3) were included in the study. The study concluded that there is a positive correlation between trunk control and balance in children with spastic cerebral palsy [14] .
Ayse Yildiz et al conducted a study on the association of trunk control and upper extremity functions in children with cerebral palsy. Trunk control measurement scale was used to assess the trunk control and quality of upper extremity skills test for assessing upper extremity functions. The study showed that there is a significant positive correlation between trunk control and upper extremity functions in children with cerebral palsy [15] .
Various researches are showing the association between trunk control and various other parameters like balance in children with cerebral palsy. The present study proves that there is a strong negative correlation between the asymmetry of pelvis and trunk control in children with cerebral palsy. Pelvic training strategies should be included in the regular rehabilitation measures of children with cerebral palsy to improve pelvic asymmetry which is a common problem faced by them. This, in turn, helps in improving the trunk control as proved in this study.
CONCLUSION
The results of the present study conclude that there is a strong negative correlation between pelvic asymmetry and trunk control in children with spastic diplegia of the age group 8-15 years. Pelvic symmetry has to be considered as an important component in the rehabilitation strategies of children with spastic diplegia that in turn helps in the improvement of trunk control.
Limitations of Thestudy
The sample size selected for the study was very small.
• Only spastic cerebral palsy was included in the study.
• The age group was limited to 8-15 years.
Scope for Futurework
Larger sample size can be considered for a better confirmation of the results.
• Different types of cerebral palsy can be taken into account.
• All cerebral palsy children who can sit independently can be included in the study irrespective of the age group. 
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